Abstract Aims-To determine the level ofproliferative activity in 39 nasal polyps with clear cut distinct clinical behaviour patterns. Methods-The 39 nasal polyps included 11 polyps labelled as "single" and taken from the lateral nasal wall and the middle turbinate; 12 polyps labelled as "massive" and relating to diffuse polyposis involving the entire nasal cavity; six polyps labelled as "ASA" and relating to nasal polyps from patients with acetylsalicylic acid intolerance and asthma; and 10 polyps from cystic fibrosis related polyposis. Cell proliferation was determined by two independent methods: first, the computer assisted microscope analysis of isolated Feulgen stained nuclei for the measurement of the percentage of cells in the S phase of the cell cycle; and second, the immunohistochemical evaluation of a proliferation associated protein by means of the MIB 1 monoclonal antibody. Results-The cystic fibrosis related polyposis exhibited the highest proliferative activity of all the clinically identified nasal polyp groups. Acute inflammatory nasal polyps exhibited a higher cell proliferation than chronic ones. The results also show that while the immunohistochemical determination of cell proliferation by means of the MIB 1 monoclonal antibody is a valuable tool in determining cell proliferation in nasal polyps, the cytometrical image analysis of Feulgen stained nuclei is not useful for this purpose. Conclusion-Cell proliferation activity identifies cystic fibrosis as being distinct from the other nasal polyp groups. (7 Clin Pathol 1997;50:923-928) 
Nasal polyposis is a common disease that severely affects daily life in most sufferers.' For some authors2 this disease constitutes a clinical problem rather than a histological one. Bernstein et a13 state that in spite of recent advances in basic science, particularly immunology and molecular biology, the cause and pathogenesis of nasal and paranasal polyposis have not been clarified. These authors report3 that, in their opinion, although theories involving the dysfunction of the autonomic nervous system of the nose4 as well as abnormalities in carbohydrate metabolism' and vasomotor imbalance' have been put forward, the two most plausible theories involve allergy6 and inflamation. 7 In addition to all these data, it should also be emphasised that, as stated by Coste et al,' respiratory epithelium (and indeed any lining epithelium) is subject to a continuous turnover that requires epithelial cell proliferation and differentiation for cell renewal and mucosal repair after various forms of aggression. 8 Recently, we proposed a novel classification of nasal polyps.' This classification relies on both morphological criteria relating to morphonuclear features from isolated Feulgen stained nuclei (that is, quantitatively describing the chromatin patterns) and glycohistochemical characteristics from histological slides treated with three lectins (peanut agglutinin (PNA isolated from Arachis hypogaea), wheat germ agglutinin (WGA isolated from Triticum vulgaris), and gorse seed agglutinin (UEA-I isolated from Ulex europaeus)) and one neoglycoconjugate carrying a Gal(f1-3)GalNAc glycan residue, therefore related to the ThomsenFriedenreich antigen (TF antigen), which represents the acceptor sites of endogeneouslike PNAs." The data obtained from these studies showed that our morphological classification of nasal polyps fitted in with the classification of nasal polyps defined on the basis of clinical criteria.9
In our present study, we refer to the abovementioned nasal polyp classification9 and investigate whether any significant differences exist between the clinically related groups in terms of proliferation. Proliferative activity was determined by means of two independent methods. The first involved the use of computer assisted microscopy applied to Feulgen stained nuclei in order to quantify the proportion of cells present in the S phase of the cell cycle (S phase fraction, SPF index)." The second method was an immunohistochemical one which involved the use of the MIB 1 antibody that recognises cell proliferation associated human nuclear antigens (the Ki-67 antigen) present in the late G,, S, G2, and M phases of the cell cycle,'2 13 but absent in the G, and early G, phases. The The histological slides of all the cases were reviewed by the same pathologist on the basis of the criteria described by Hyams et al. 4 The histological characteristics in terms of acute versus chronic inflammatory polyps were also reviewed in the light of the criteria described by these authors. ' jected to a method that enables cell suspensions to be obtained (after pronase digestion). 16 They were cytocentrifuged on to glass slides and submitted to the Feulgen reaction'6 to determine the SPF index" (see below). Figure 2 shows that no statistically significant (p > 0.05) differences were found between the various nasal polyp groups in terms of proliferative activity when this activity was determined by means of the SPF index.
An evident misfit is apparent between the data obtained when figs 1 and 2 are compared. This misfit might be explained, at least in part, as follows. Figure 3A -C illustrates the various patterns of MIB 1 immunostaining that can be obtained in nasal polyps. In fig 3A, only Figure 3D illustrates the type of biological material on which the SPF index was determined (the arrows indicate the cells that will be CF retained in the final analysis).
When the specimens shown in fig 3A- .I. rate is to be determined correctly. Figure 3D shows clearly that this architecture no longer existed in the biological sample submitted for analysis to the computer assisted microscope. in these two groups of acute versus chronic inflammatory nasal polyps. Because conventional morphology appears to be insufficient to set up a classification of this type, we turned to the more sophisticated methods of image cytometry and lectin glycohistochemistry. Using the computer assisted microscope analysis of Feulgen stained nuclei (that enabled the morphometry of the cell nuclei and the chromatin patterns to be described quantitatively by means of 26 variables), we were able to identify four major groups of nasal polyps: diffuse allergy related polyposis, cystic fibrosis related polyposis, single polyps either associated or unassociated with allergy, and a fourth group that included diffuse polyposis not associated with allergy and ASA related polyposis.'7 Thus, these four groups of nasal polyps differed markedly in their morphonuclear characteristics, but the data obtained from this first study took nuclear characteristics into consideration only. Therefore, we completed our investigation by a second study that characterised the cytoplasmic and membrane related properties demonstrated by The aim of the present study was, therefore, to investigate whether the four groups of clinically identified nasal polyps exhibited distinct patterns of proliferative activity.
At the present moment, it remains unclear how a polyp develops from normal nasal mucosa. As mentioned, of all the theories put forward, the predominate one concerns major defects (probably induced by inflammatory processes) that occur in the bioelectric integrity of the Na+ and Cl-channels on the luminal surface of the epithelial respiratory cells. Thus, our results show that among all the clinically identified nasal polyp groups, it was the cystic fibrosis related ones that exhibited the highest proliferative activity. Therefore, this biological feature identifies cystic fibrosis as being clearly distinct from the other nasal polyp groups. In a recent editorial, Batsakis and El-Naggar'5 wrote: "can sinonasal polyps from patients with cystic fibrosis be distinguished from atopic nasal polyps? Probably not". It seems that the biological markers from the morphological field that we have detailed elsewhere,9 10 and those relating to the cell proliferative activity detailed here, could help in distinguishing between these two groups of nasal polyps. The present study also shows that acute inflammatory nasal polyps exhibit a higher level of cell proliferation than chronic ones.
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